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Introduction
We spend approximately one-third of our lives in bed. Yet hardly any research has been conducted on the effects of mattress characteristics on health, quality of life, and ability to function. Possible relationships between sleep surface, pain, and sleep quality have been postulated in the published literature. [1] [2] [3] [4] Among the few published research studies, two 1,2 provide preliminary evidence that mattress firmness affects pain. The effects of sleep surface on sleep have been virtually ignored despite the fact that adverse effects of chronic sleep loss on health and function are well established. [5] [6] [7] [8] [9] [10] Further, the meager set of existing studies is hampered by methodological shortcomings in terms of small numbers of subjects and evaluation of few sleep surfaces.
In this regard, Jacobson et al. tested 22 subjects on two different mattresses to conclude that a prescribed bedding system alleviates chronic lower back or shoulder pain. 1 With a larger sample of 300 people using tests involving two mattresses, Kovacs et al. concluded that a medium-firm mattress reduces back pain more than harder or softer surfaces. 2 Likewise, Bader and Engdal evaluated the sleep experience of a sample of nine subjects. 4 Despite their limitations, these studies collectively suggest that mattress type might influence next-day pain and quality of sleep.
In our study, we sought to more thoroughly evaluate the relationship between mattress surface and pain, as well as to study the effects of mattress firmness on sleep parameters and daytime functioning. Specifically, we evaluated the effects of varying levels of mattress firmness on nocturnal movement, sleep time, and efficiency measured by a device called an actigraph, which monitors motion. Actigraphic measurement is used regularly in sleep research performed outside laboratory settings. 11, 12 It is regarded by the American Academy of Sleep Medicine as a valid means of identifying periods of wakefulness and sleep. 13 Further, we used selfreported measures of sleep quality, sleep time, feelings of restedness upon awakening, number of overnight awakenings, and daytime functioning.
Our approach is unique in that we (1) enrolled a large sample (n = 128), (2) studied healthy subjects devoid of clinically significant pain complaints, (3) employed accepted actigraphic and diary measures of sleep, and (4) exposed each of our subjects to multiple mattresses for extended periods of time. No other study has the benefit of this combination of a wide variety of mattresses and a large sample size not affected by preexisting sleep abnormalities or chronic pain. Our primary objective was to answer the question, "Does the mattress matter?" or, more precisely, "Does mattress firmness matter?" We hypothesized that mattresses with differing firmness and support will produce statistically significant differences in pain, sleep, and function effects. We also tested whether the optimal mattress might vary from person to person. We found support for these hypotheses using both actigraphic evidence and diary reports, thereby providing robust findings.
Methods

Design
Subjects slept in their own homes, recording sleep with an actigraph and a diary each night. The actigraph is a motion-sensitive device worn on the subject's arm. The diary used in this study is based on the Epworth Sleepiness Scale and the National Sleep Foundation's sleep diary. Subjects slept in their own homes without the research design imposing any restrictions. Thus, the only treatment is the change in bed, rather than any change in lifestyle or sleeping arrangements.
We recruited a convenience sample of 165 healthy adults from the Raleigh-Durham area of North Carolina. Subjects completed a 56-question screening survey that a physician (AK) used to eliminate subjects who (1) were pregnant or planning to become pregnant in the next year, (2) cared for or planned to adopt an infant under the age of 2 during the study, (3) had a medical or psychiatric condition that might affect sleep, (4) had a pacemaker, (5) worked evening or overnight shifts, (6) used sleepaltering medications, (7) had a sleep disorder, or (8) were frequently away from home at night.
Of the 165 participants enrolled in the study, 128 provided complete data. Participants not providing complete data across all beds typically experienced equipment failures. The mean age was 40.4 years, and the average body mass index (BMI) was 25.9. Sixty-one percent of the final sample was female, and the ethnic composition was 80.5 percent Caucasians, 13.3 percent African Americans, 5.5 percent Asians, and 0.8 percent Native Americans. Our protocol was approved by the Institutional Review Board at RTI International. Participants provided informed consent and, as an incentive, received either $700 or a mattress at the conclusion of the study. Participants who did not complete the study received an amount prorated to the proportion of the study completed.
Mattresses
We studied sleep experiences on seven innerspring mattress and box spring sets ("mattress") ranging in firmness from 1 (least firm) to 7 (most firm) and representing the range of innerspring mattresses commercially available in the United States. We refer to relative firmness of the beds accordingly. Beds 1 through 7 are in order of firmness; however, the degree of change in firmness from bed to bed is not uniform. All of the mattresses were produced by a single manufacturer to control for materials and manufacturing processes.
Latin-Square Design
Subjects were assigned to mattresses in an order determined by a Latin-square design so that each subject slept on each of the study mattresses for only one period of 3 to 4 weeks. We assigned individuals randomly to one of 14 mattress rotation sequences so that particular types of people were not systematically assigned to a particular rotation.
Within each group of 14 sequences, the order of the sequences was randomized, as illustrated in Table 1 .
In Table 1 , each of the cells contains the bed number assigned to the subjects in each sequence at each time period. With 7 mattresses, we could conceivably have had 5,040 possible combinations of sequences. However, we opted for a more balanced design by creating two 7 x 7 Latin squares for the 7 treatments. The design is balanced if the direct effect of each treatment is associated on an equally frequent basis with the first-order carryover effect of each other treatment. This table indicates that the subjects assigned to Sequence 1 slept on Bed 4 in their first period and then on Bed 5 and so forth, while subjects assigned to other sequences followed other sequences of beds. In this way, we could better determine if the effect of the mattress was an artifact simply of sleeping on a sequence of mattresses that became increasingly firm or increasingly soft. Participants were not told the firmness of any of the mattresses.
Actigraph
Overnight motion was measured using an actigraph. An actigraph is a motion sensor worn on the subject's arm during sleep periods. The American Academy of Sleep Medicine has concluded that actigraphy is a reliable and valid manner for detecting sleep in normal, healthy adults. 13 We used the SenseWear Pro2 Armband (BodyMedia Inc., Pittsburgh, PA), which has been shown to identify 93 percent of sleep epochs and have an overall epoch-by-epoch sleep accuracy of 89 percent. 14 The participants wore the actigraph each night from bedtime until final awakening. Variables derived from the actigraph used in analysis were sleep time, sleep efficiency, and minutes of motion per hour of sleep.
Diary
Subjects also recorded information about their sleep, sleep-affecting behaviors, and daytime functioning using a diary. The diary was programmed into a Because our approach modeled aggregated data over the nights on each bed, we examined the outliers in our range to determine whether they distorted our mean scores and found that they did not. If we eliminate any cases of fewer than 5 and more than 40, we lose a total of 6 observations and still have a mean of 18.
Statistical significance in our analysis refers to p < 0.05, and all p-values are two-sided based on significance testing.
Analysis of Mattress Firmness
We used linear regression modeling to evaluate the effect of mattress firmness, with firmness as the main effect. We controlled for participants' demographic characteristics, the amount of time devoted to sleep, and acclimation to each mattress. We evaluated the overall mattress effect and performed pairwise comparisons among mattresses. We applied Tukey's multiple comparisons adjustment to perform all possible pairwise comparisons among the seven beds for a given outcome variable (actigraph and diary).
In other words, we adjusted the pairwise p-values separately for each outcome. We did not adjust for analysis of multiple outcomes. Given that we used mixed models to do the regression on each outcome, alternatives to Tukey's adjustment (such as the Bonferroni adjustment) would be overly conservative for such a small number of outcomes and greatly increases the risk of suppressing statistically significant results. 15, 16 Longitudinal data were analyzed simultaneously in a general linear mixed model. 17 The PROC MIXED procedure in SAS Version 9.1.3 was used to account for the correlation of mattresses and nights within participants. 18 The following covariates were included in each regression model: study period (reflecting the order in which subjects slept on each bed), time (number of nights on a bed), age, gender, BMI, and actigraphic time in bed (time devoted to sleep) on a given night. The mattress effects reported reflect adjustment for these covariates.
"Best" Mattress Analysis
We carried out two analyses in which we ranked the beds for each participant from best to worst. In one analysis, we ranked the beds according to the average morning pain rating from best (lowest pain = 1) to worst (highest pain = 7). In the other analysis, we ranked the beds according to the average amount of overnight actigraphic motion per hour of sleep from best (least motion = 1) to worst (most motion = 7). We used linear regression to determine the degree to which pain and motion were lower on the "best bed" vs. other beds. We used linear regression to evaluate the relationship between pain and actigraphic motion bed rank on the diary outcomes. For each sleep * The first three nights on each bed served as an acclimation period, so data for those nights were not included in the analysis. In addition, in 12 out of 896 participant-by-mattress combinations (1.3%), fewer than 5 compliant weeknights were available. We used the available (fewer than 5) compliant weeknights after Day 3. Noting the range of nights any person was observed on a bed (1 to 50) may have affected our observations, so we tested to determine whether this was the case. We found that sleep experience scores stabilized after the third night and there was no significant change in experience owing to number of nights observed after the acclimation.
variable, we evaluated the overall effect of pain and motion bed rank, trend across bed rank, and results of specific pairwise comparisons among bed ranks (best bed vs. second-best bed, best bed vs. average of all others). Covariates were included to control for demographic characteristics, time devoted to sleep, and number of prior days sleeping on each mattress. Pain and motion bed rank effects reflect adjustment for these covariates. Longitudinal data from all compliant nights on all mattresses from each participant were analyzed simultaneously in a general linear mixed model. 19 The MIXED procedure was used to account for the correlation of mattresses and nights within participants. 18 firmness range (see last column of Table 2 ). In addition, a statistically significant increase in morning pain was detected on Beds firmness-4 and firmness-5 compared with Bed firmness-3. Although these scores indicate that pain was generally minimal for the study population, beds could be distinguished by statistically significant different levels of morning pain Among the covariates studied, greater time in bed devoted to sleep and fewer days on the same bed were associated with greater pain. 
Results
Effect of Mattress Firmness on Pain
Effect of Mattress Firmness on Actigraphic Measures
A statistically significant reduction in both actigraphic sleep time and sleep efficiency (percentage of time asleep during the period devoted to sleep) was detected on Bed firmness-1 compared with a subset of beds in the middle range (see Table 2 ). Sleep time ranged from an average of 355.6 minutes on Bed firmness-1 to a maximum of 360.3 minutes on beds in the middle range. Sleep efficiency ranged from an average of 79.4 percent on Bed firmness-1 to 80.4 percent on beds in the middle range. Time in bed devoted to sleep was a statistically significant covariate such that greater time in bed was associated with longer sleep time and lower sleep efficiency (see Table 3 ). (continued)
Effect of Mattress Firmness on Sleep Diary Measures
Diary and actigraphic data were consistent, indicating poorer sleep on Bed firmness-1 compared with the middle-range beds; however, they indicate that, on average, subjects experienced poorest sleep on Bed firmness-7 (see Table 2 ). Self-reported number of arousals and number of minutes awake (1 = 0 minutes … 6 = 60+ minutes) increased at statistically significant levels on Bed firmness-1 compared with most beds in the middle range. A statistically significant increase in arousals was detected on Bed firmness-7 compared with a smaller subset of the medium-firm beds. The mean number of awakenings ranged from a high of 1.05 on Bed firmness-1 and 1.03 on Bed firmness-7 to a low of 0.92 on beds in the middle. The score for minutes awake ranged from an average of 1.86 on Bed firmness-1 to 1.74 on beds in the middle range. Finally, statistically significant reductions in self-reported sleep quality (1 = Not good … 7 = Very good) and feelings of restedness at the start of the day (1 = Not at all … 7 = Very well) were detected on Beds firmness-1 and firmness-7 compared with all beds in the middle range. Average scores for self-reported sleep quality ranged from 4.85 on Bed firmness-1 and 4.88 on Bed firmness-7 to 5.17 on all other beds, and average scores for wellrestedness ranged from an average of 4.69 on Bed firmness-1 and 4.73 on Bed firmness-7 to a maximum of 4.95 on all other beds.
Statistically significant covariates for these analyses indicated that (1) greater time in bed devoted to sleep was associated with longer sleep time, increased awakenings, increased awake time, increased sleep quality, and increased restedness; (2) greater age was associated with greater awake time and greater sleep quality; (3) greater BMI was associated with less sleep time, fewer awakenings and less awake time, and lower sleep quality; and (4) greater number of days on the same bed was associated with fewer awakenings and greater sleep quality (see Table 3 ).
Effect of Mattress Firmness on Daytime Functioning
Statistically significant increases in daytime sleepiness were observed on Bed firmness-1 compared with all beds in the middle range. Statistically significant reductions in daytime energy were observed on Bed firmness-1 compared with most beds in the middle range. The average score for daytime sleepiness ranged from 2.92 on Bed firmness-1 to a minimum of 2.75 on beds in the middle range. The average score for daytime energy ranged from 4.79 on Bed firmness-1 to a maximum of 4.91 on beds in the middle range. Statistically significant covariates for the daytime function analyses were time in bed, age, and BMI such that less time in bed, younger age, and greater BMI were associated with greater sleepiness and less daytime energy.
Analysis of Pain and Motion
Bed Ranking by Morning Pain
The beds resulting in the least reported pain were relatively evenly distributed across beds (see Figure 1 ). This outcome indicates that each of the beds produced the least pain for at least some people.
This finding suggests that a variety of firmness levels is needed to meet the needs of a generally healthy population. The average pain rating varied from an average of 1.21 on the lowest pain bed to 2.31 on the bed with most pain (see Table 4 ). The best bed had statistically significant lower pain scores compared with all other beds (p < 0.0001), and there was a statistically significant linear trend for increasing pain ratings to be associated with higher motion on a given bed (more pain) (p < 0.0001). 
Relationship Between Pain Rank and Actigraphic Motion
The average actigraphic motion during the night did not produce statistically significant differences for the bed associated with the least pain compared with all other beds or the second-best bed. We found no statistically significant linear trend for actigraphic motion minutes to increase with reported pain levels.
Pain and Diary Sleep Measures
The beds associated with the least pain were associated with statistically significant improvements in sleep and daytime function in six out of eight diary variables (see Table 4 ).
Self-reported sleep time was not associated with statistically significant differences on the bed with least pain compared with the bed with the next lowest pain score or the average of all other beds. We did not detect a linear trend relating pain experienced on a mattress with self-reported sleep time on a given mattress.
Self-reported overnight awakenings was associated with statistically significant lower scores on the bed with reduced pain when compared with the second lowest-pain bed (p < 0.0085) and to the average of all other beds (p < 0.0001). In addition, the number of self-reported awakenings yielded statistically significant increases in reported pain (p < 0.0001).
Self-reported awake time (1 = 0 min … 6 = 60+ min) was associated with statistically significant lower values on the bed with the lowest pain compared with the next-best bed (p < 0.0154) but not compared with the average of all other beds. In addition, awake time increased linearly and at statistically significant levels with pain reported on a given mattress (p < 0.0001).
Sleep quality scores (1 = Not good … 7 = Very good) were greater on the best bed compared with the average of all other beds (p < 0.0001). In addition, statistically significant linear decreases in sleep quality were associated with increasing motion (p < 0.0001). Average scores for sleep quality ranged from 5.22 on the best bed to 4.71 on the worst bed.
Restedness at the start of the day (1 = Not at all … 7 = Very well) was statistically significantly greater on the best bed ranked by morning pain compared with 
Relationship Between Pain and Daytime Function
Daytime sleepiness (1 = Not at all … 7 = Very) was reduced at statistically significant levels on the bed associated with the least pain compared with the other beds (p < 0.0006). We found a statistically significant linear trend for daytime sleepiness ratings to increase with increasing pain reported on a mattress (worse pain) (p < 0.0001).
Daytime energy (1 = Not at all … 7 = Very) was reduced at statistically significant levels on the best bed for morning pain compared with the secondbest pain bed (p < 0.0043) and compared with all other beds (p < 0.0001). We found a statistically significant linear trend for daytime energy ratings to decrease with increasing pain bed rank (worse pain) (p < 0.0001).
Actigraphically Determined Bed Ranking
The beds associated with the most and least motion detected by actigraph were relatively evenly distributed across beds (see Figure 2 ): best bed distribution-11.7 percent (Bed firmness-1), 14.1 percent (Bed firmness-2), 15.6 percent (Bed firmness-3), 14.8 percent (Bed firmness-4), 11.7 percent (Bed firmness-5), 16.4 percent (Bed firmness-6), and 15.6 percent (Bed firmness-7).
Motion during each 8 hours devoted to sleep varied from an average of 54 minutes on the bed associated with least motion to 69 minutes on the bed with the most motion (see Table 5 ). The bed with the least motion was associated with 3.3 fewer minutes of motion than the next bed (p < 0.0001) and 8.3 minutes less than the average of all other beds ranked by motion (second through seventh) (p < 0.0001). Each successive step away from the bed with the least motion was associated with an average increase of 2.2 more minutes of motion per night.
Actigraphic Bed Rank and Diary Sleep Measures
Self-reported overnight awakenings was lower at statistically significant levels on the bed associated with the lowest actigraphic motion compared with the second-best bed (p < 0.0039) and with the average of all other beds (p < 0.0015). In addition, the number of self-reported awakenings increased as we moved from the bed with the lowest motion to the bed with the highest motion (p < 0.0001). The number of overnight awakenings ranged from an average of 0.91 and 0.99 on the lowest motion bed and second Diary means within levels of motion bed rank were adjusted for time in bed, age, gender, day on bed, body mass index, and study period.
lowest-motion bed, respectively, to 1.05 on the highest-motion bed (see Table 3 ).
Self-reported awake time (1 = 0 min … 6 = 60+ min) was lower, by statistically significant levels, on the bed with the overall lowest motion compared with the average of all other beds when ordered by motion (p < 0.0002). Awake time increased linearly at statistically significant levels, as we moved away from the bed with the lowest motion. The average number of minutes of awake time ranged from 1.72 on the best bed and 1.76 on the second-best bed to 1.88 on the worst bed.
Sleep quality (1 = Not good … 7 = Very good) was greater, at statistically significant levels, on the bed associated with the lowest motion compared with the bed with the second lowest motion (p < 0.0048) and to the average of all other beds (p < 0.0010).
In addition, sleep quality decreased linearly with increasing motion (p < 0.0001). Average sleep quality ranged from 5.13 on the bed with the lowest motion and 5.05 on the bed with the next lowest motion to 4.99 on the bed associated with the greatest motion.
Restedness at the start of the day (1 = Not at all … 7 = Very well) was greater, at statistically significant levels, on the bed with the lowest motion compared with the average of all other beds (p < 0.0193), and restedness decreased linearly on the beds associated with more motion (p = 0.0078). Average scores for restedness ranged from 4.91 and 4.87 on the leastmotion and second-best beds to 4.81 on the bed with the greatest motion (see Table 5 ).
Relationship Between Bed Rank and Morning Pain
Morning pain (1 = None … 7 = Worst) was not lower, at levels of statistical significance, on the bed with the lowest motion compared with the other beds. The average score for morning pain ranged from 1.53 and 1.56 on the best and second-best beds to 1.60 on the bed with the most pain.
Effect of Motion on Daytime Functioning
Daytime sleepiness (1 = Not at all … 7 = Very) was not reduced, at statistically significant levels, on the best bed compared with the other beds (see Table 5 ). The average score for daytime sleepiness ranged from 2.78 and 2.82 on the best and second-best beds, respectively, to 2.90 on the worst bed.
Daytime energy (1 = Not at all … 7 = Very) increased with beds with lower motion (p < 0.0016). The average score for daytime energy ranged from 4.90 and 4.88 on the best and second-best beds to 4.81 on the worst bed.
Discussion
With a large sample of healthy sleepers, a wide range of mattresses of varying firmness much larger than most studies, and two means of measuring the sleep experience, we provide rigorous evidence that mattress firmness affects pain, sleep, and daytime experience. The findings are consistent across pain ratings, actigraphic and self-reported sleep variables, and self-assessments of daytime function. The least firm mattress was consistently associated with greater pain, poorer sleep, and diminished daytime function compared with most of the other mattresses. However, the mattress with the greatest firmness was associated with greater pain and worse self-reported sleep than most of the other mattresses, but it did not differ from the other mattresses on actigraphic sleep indices or reported daytime sleepiness or energy level. Little difference was observed among mattresses with medium firmness.
Based on this analysis alone, one might conclude that although mattress firmness affects pain and sleep, a range of mattresses may be associated with similar trends of pain and sleep quality in normal sleepers, whereas the softest and firmest of mattresses are, on average, not optimal for the majority of the sample. However, it is important to note that this finding derives from average results in the total study sample. The analyses in which the beds were ranked on the basis of pain and actigraphic motion do not indicate that Beds firmness-2 through firmness-6 were indistinguishable or that the softest and firmest beds were unsuitable. In fact, the analysis of beds ranked by motion was notable in indicating that the "best" and "worst" mattresses were distributed evenly among all of the mattresses, including Beds firmness-1 and firmness-7 with the exception that Beds firmness-1 and firmness-7 were more likely to be the "worst" bed in terms of pain than the other mattresses. The "best" mattress for motion not only optimized pain and actigraphic indices of sleep but also was "best" in terms of several self-reported measures of sleep and daytime energy.
Taken together, the mattress firmness and motion analyses suggest that normal sleepers vary widely in the mattress firmness that optimizes their pain and sleep, but, on average, the softest mattresses and firmest mattress are associated with worsened levels of pain and sleep quality.
An exception to the lack of difference among Beds firmness-2 through firmness-6 occurred with the reported level of pain. Bed firmness-4 and firmness-5 were associated with greater pain than Bed firmness-3. This finding suggests that among normal sleepers without reported chronic pain problems, pain may be more sensitive to differences in mattress firmness than sleep or daytime sleepiness and energy. Our findings also suggest that mattresses may affect pain independently of sleep. One implication of this idea is that researchers cannot assume that effects of mattress firmness on sleep were necessarily present in prior studies 1,2 that noted an effect of mattress type on pain. Another implication is that including both pain and sleep-specific assessments will be important in future work so that the covariation in these two phenomena can be better understood.
A critical consideration when drawing conclusions from this study is the size of the differences in sleep observed as a function of mattress firmness. As Table 2 shows, differences in sleep time occurring among the mattresses in this study were approximately 5 minutes, and sleep efficiency differences were approximately 1 percent. Although these differences were statistically significant, it could be questioned whether they are clinically significant. Our analysis suggests that although the differences are small, they are important. The differences were consistent across multiple measures and across domains, including both self-report and actigraphic variables, as well as indices of pain and reported daytime function. Another consideration is the fact that actigraphy may be a relatively insensitive measure for detecting differences among mattresses and/or which mattress optimizes sleep. However, the fact that the best mattress determined by actigraphy was also better, at conventional levels of statistical significance, than the other mattresses on several self-reported measures of sleep and daytime energy provides some validation for using actigraphy as a means of identifying the best mattress for an individual. Probably the most important factor related to the relatively small numerical differences in sleep measures among the mattresses in this study is that we included only pain-free, normal sleepers in our study.
The fact that our subjects were normal sleepers seems likely to have limited the potential size of mattress effects. In a sense, the study was not capable of demonstrating that an optimal mattress could improve pain and sleep so much as it could demonstrate that suboptimal mattresses can increase pain and disrupt the sleep of those who are without pain and characteristically sleep quite well. This would explain why the overall group analysis of mattress firmness identified effects only related to the extreme mattresses. The fact that statistically significant effects were found in this study of normal sleepers, however small, opens the door to future research on mattress firmness and sets the stage for studies involving sleepers with pain and/or sleep complaints. For such populations, we hypothesize that an optimally suited mattress might improve pain, sleep, and function, and we anticipate that effect sizes are likely to be substantially larger. In addition to studying populations with sleep and/or pain complaints, it will also be important for future mattress firmness research to employ polysomnography and actigraphy to determine the extent to which the use of actigraphy may have been a limitation in our study.
The fact that we relied on the mattresses of a single manufacturer may be criticized as a limiting factor. The objective was to control for the extent to which materials such as fabrics and cushioning, manufacturing processes, stitching, or the like might affect sleep. It remains to be seen whether variances in bedding materials and manufacturing processes might affect sleep quality. The beds we used were tested to ensure they were within a range of firmness in the commercial marketplace. The extent to which one may observe the change in sleep based on a different increment of firmness may be a fruitful area of future exploration. Such information would inform manufacturers about optimal incremental changes in firmness.
In summary, this study indicates that mattress matters in terms of pain, sleep, and reported daytime function. This research is novel not only in terms of the findings of statistically significant differences across mattresses in objective and subjective sleep measures, but also for demonstrating effects on measures of pain and reported daytime function. It is the first study to carry out an analysis of the degree of "fit" of mattress firmness. Our analysis showed that individuals vary substantially in the degree of mattress firmness/support that optimizes their sleep and reduces their pain. Furthermore, this study is by far the largest that has been conducted on the effects of mattress firmness on pain and sleep, and it is notable because all subjects slept for a series of nights on each of seven mattresses.
These findings have several implications for medical practice. First, it must be considered whether sleep lab mattress firmness must be taken into account when carrying out polysomnography for clinical or research purposes. Furthermore, when a substantive difference in firmness exists between a subject's home mattress and the laboratory mattress, the sleep assessed in the laboratory may deviate significantly from what occurs at home. Furthermore, for individuals with sleep complaints, prescribing a change in mattress firmness could become a therapeutic intervention. Finally, a poorly fitted mattress may cause pain and/or impose sleep disruptions on an otherwise healthy individual. Additional work is needed to determine the merit of such considerations. Although little research has been carried out in this area, our study opens the door to more systematic research on the effects of mattress firmness on pain, sleep, and daytime function.
